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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict deterioration in 
charging/discharging cycles and achieve a high capacity 
and a long life. 

SOLUTION: This battery comprises a positive electrode 
containing a lithium composite oxide, a negative 
electrode containing a metal capable of forming an alloy 
with lithium or its alloy and fiber carbon or carbon black 
and a nonaqueous electrolyte laid between the positive 
electrode and the negative electrode. 
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r. s<by^^A. at»^by^t7i»*<^if t>^s„ s» 

y (>**yu— h) ^coxx^rju^Bi^-^. 

[0 0 7 2] 7^tttMff)7h'Ji7XS»fi: 
L T I*. IM^fiiifc ^ BSiR L T *fMft & t fl) T- 

LrattMicii, ^y (.\£->)7 : >7)i>* 1 7'( K) 
^pjKy (f-yT^^u^-r K-co-A+^t 

^-+■9-1' K) -V|5]Si^ft:^i:a)x-T;u^B;^, * 

L^o «<»K^^^$-B-^CtlcJ:y-<>J->®mi4* 
[0 0 7 3] ±ii Lfc3ll6£(D^®r*l*> 
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mm. twmz-oi^xitZHzm&zti&ztituK. 
mm. *.mm<Dm*o>*2 2izTzzttf-(*£ 

[0 0 7 4] 

[oo7 5] ^-r. WTi=^-rn!S^j i -nififliijs&u; 

JtCMM 1 -CI*. ftH*lc«E$ttti^m^^)!JPLfcia^a)S«i 

[007 6] <ft!60lJ1 > £H£)ilT<D,>:5l::L 

[0 0 7 7] Mg2S i £t»#LT¥«D«t&1 5//mt 
Lfc. C<7>Mg2S i*»5f;£5 4. 9S»Si5ts Jt$ttt 

o. imsast, Ajgur^^ 3 5aaaJt, ir u 

[0 0 7 8] » 7 U fcfc 

T'EESSfifci! U tt&l 5. SmmlD^l/'V httl-fT*,tS 

[00 7 9] O^IC. lEH^liTFaJcfcolcLTfEigL 

[0 0 8 0] KK'J^^AtM^U/^UKt^^JtT? 
0. 5 : 1 <Dgi|£T?;l£U £§1* 9 0 0°C-C 5B#fH« 

jrr-scttcfcy. iESSHMttttSL i coo 2 £*# 

[008 1] &|C, f#C.+tfcL i C o 02£ 9 1 «»SB 

ittttLt^??^ h£62SSB<k. 
LT/K'J y yit tf — 'J 3 MSB fc LT IE8 

[0 0 8 2] *|=, #f>+lf=X5'J-*iEffi*St*:t^ 

L, IMML n-JU:?UX«-CEE»J*iHL. K&1 5. 
5mm(7)^U*v httCliT^tfel*/-:. 
[0 0 8 3] — — KfcS/X^U* 
— #*- h i<D«?§*;1^58i»*l= L i P F6£ 1 . 0 

mo i / i a>ia-?jgff$«r Lfc. 

[0 0 8 4] fit, ft&*lfcft8£fMf&f::JDl8U 

Msms&Kiixsu &&tmmto>miz. ©$25 



■f&ZtlZ&y)* iSS2 Omm, B5£ 2. 5mm(D3>f 
[0 0 8 5] <gtJ60lj2> ftffi£8J£, Mg 2 S i t»3R 

^54. swm&t. mm.v.6imtLx%mik®.mm®. 
(Ba«iaxt*^^ttiS) $o. 2 asset. Aj&«»« 

om««Bi:*a*Lr««Lfccti2Ji#n*. njfi^jit 

[0086] <mmm3> tum&m** m S 2s \ t&s 
^4 5»»ast. mam**** LTft«a9t*ai«t cbb 

fiSPt. mmmt Lx#<)z?vitt:-')ir^£ i on 

[0087] <§IIS0I]4> fta«M«, Mg2S i t»5fc 

^4 4M«spt. tttittM»& LxfMs&mmmm. era 
fliiiftssai) *i isfispt. Ai£nrcj£3 5m 
asst, tt«M& LuK'j^vfcifi'jfvs i omm. 
Bt&m-£Lxm$iLtzzii&L9ut. mmmi tmm~ 

[0088] <3I!6^J5> *ajS1*lKi: LT. Mg2S 
i(Dft*>yi=S i 2N20£ffll^::C<!:tel*1.li. HJE0IJ2 

[ o o s 9 ] otmm 1 > a&£ffl*icttft«0t*£ 

fettl". Mg2S i t»3fc£5 SMaSBi:, A*JMB£3 

saasBt. «§9iiLt*'j7-v<te_uf>^i o 
aatffcSsaL-cnuiLfcciiJantt, Jtifemi &n 

[0 0 9 0] Jil±<DJ:-5lCLT»f>nfc ! &a, ; telZ^L 
[009 1] #«5ftl=» LT, 2 0°C. 1mA© 

sass3gaffitta*±fiB4. 2v*tfiiv*i:imA 

a>£*SMk*£1*Jt*E2. 5v*r-fTofc. jji±<7)x 
S*i^*;i/tu c^x^ i o o-9-f ^jmyfiL 
fc. -tut. i -y-'f'7;uaa>fit®!§!fi£ i ootLfcn 

^(0 1 o o+t--f ^;UB©ScSS!«$tl#* (%) 

[0092] njtec>j 1 ~nmm 5 &i;jt««i 1 ©1*1: 
-3i*Tatt*«itft*a>aMKfSJii£S 1 ic^-r. 

[0 0 9 3] 

[in 
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1 •'f'-f )VB<R 






(SS90 


ttSSS (mAh) 


ss*8t#* (%) 




0. 1 


9. 6 


83. 7 




0. 2 


12.5 


93. 7 


§8111093 


1 0 


11.1 


94. 0 


SJE094 


1 1 


9. 3 


94. 0 




0. 2 (SI2N20) 


12.4 


9 1.5 


JU&0I6 


0 


6. 0 


7 0.0 



coo9 4] si fr^m^fru&oiz. n&7£®>nm<p 

is. mmKBim& mm l# fr^tztt&m 1 a>mmztt-< 
T^-r^tfitasaxt/1 00-9-f ^;uarotttts»$t 

^^*<(S|± LTl^&C btft>1> s Z>o 
[0 0 9 5] LA>L. «iStttKiS«)^ttl*A<0. IS* 

%-efcsguse>]i omjfe-ci*. &tit.£ms.-r zi&n&m 
mommmtf'ptj: < . itnmiz&& Lfctgais^tt 

1 ias%-efc-5^«6C!i5<7)^jt!!-c-i±. jsm§a$t^s 

ttBl**.0<D« SOlIlifcWgaAMgTL-tL^oTl^o 

[0 0 9 6] 8E$t«Km©^»D»$*ffiS^MH 
<D±mzttLX0. 2SS%t Lf=3gJ6«tJ2<D«Jft. 48 

^^(D^Jraa^ftas^s@ro±f*ic»Lr 1 01 
a%t L/=ii!6^j3<D«»-ei*. «]isitta§a&t;i o 

[0097] Lfctfot. «l*tttKma>a$, JMISlfc 

sifl)4«:i:jtLto. 2fia%ia±. 1 osa%feLT 

[0 0 9 8] 3U60i]5 0>$£Sfr£>. Mg2S i <Z> 

[0 0 9 9] o^lc. JilTlc^-rHJ6<5iJ6-||J6^l 2 
XL^lt^J2T?li. *«*f=a-#>:75v*£SlnL 

[0 10 0] <*Jfi#J 6 > MS^iaT<7)«k5l=L 

[0101] Mg2S i £8H£LT¥«D*&g1 5jUmi 
Lfco C<DMg2S i t»3fc£ 5 4. 6SaSPt. T-fe^ 

u>?5t»**o. 4aaspi:. Ajtur^^ 3 ssagp 

'J K^lctfffcSli-C^'J— ttfcLfc. 
[0 10 2] »^*tfcX7'J-*mffi^«t*:t/«f 



"CffiBSfiJoMU 1SS1 5. Smm^L/v httlC*T*»tt 

[0 10 3] O^lc, TEm$)ikT<DJ:o\ZLXft&L 

[0 10 4] ^'J^^Air^a/^Uht^^^UtT* 
0. 5 : 1 <D^Xm-BL. ^fp9 O 0°CX5tiffflfit 

[01 05] jkic. i#e>+Lt= l i c o c>2£ 9 1 aasc 
t. mntttLxv^vT* h$emm®t. mmmt 

L T tK 'J 7 it t* - «J > £ 3 Mffi 1 £ L T IE® 
£8J£iSi!tU $f>lcc+t£N->5 1 ^-2-t°P'J K 

[0 10 6] ^ftfcX^'J-^IEffilllttttifc 
-5 J?£ 2 0 U m<DT)\, 5 — -t> A^(D(SSI=J$)— (C^fli 
U SfcjgSL n-)\,zfis*mx-l£ffim.mL. IS1 5. 

[0 10 71-J. Ifl/^-^-htvIfJI/* 
-^-htO*#a;1^j§aE^I=L i PF6^1- 0 
mo l S l <© ; mST*5§»$-ti-r^*m«;"S£PiS{Lf=o 

[0 10 8] fit, «t>^fcm«£ftS&|Cl|R§L. 
iES^IESftlCJlX^L. Mffi<tiE«<!:<0^l^ Jl$2 5 

t*5CtlZj:y, Itg2 0mm, jg^ 2. 5mmfl)a-f 

[0 1 0 9] <H«5^J7> Mg2S i 

£54. 5«aSI5£. T-tr^L/i/^^-v^^O. saa 

spt. A3tnr,i£3 ssagpt, $£mmtLx#>)7v 

(bt-'JfV* 1 0Saffl5t£j1^LTHKLfcCi:)U 
ttli. HSS«i|6i:^*flcLr=i'l'>S^7K«^ffi;ft£ 

[0 110] <^lSB0iJ8> jMI^8J£. Mg 2 S i f»S5 

£54«asst, r-tr^u>^7>y^£i «aa5<t, a 

jgHia£3 5SaSPi:. $SSSiJ<t LX#>)7vitti->) 
t>£ 1 0«aSS<t£;l^LTiSS!iLfcCi:mM-l*. 31 
JEW 6 t L X a -f >Slf7Ka<S;«ttjt!l £tf SS L 

tZo 

[0111] <mmm9> nm-gmz. M g 2s \ ®m 
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mm 6 1 i^«i:Lta ■< ^mYftmrnm^L^Wi l 

tZo 

[0 112] <3tffl50Jl 0> Mg 2 S i *» 

*^4 5iigpt. T-tr^U>^7'y<7^ 1 OMSB 

t. Ajgnfe^3 saaset. Main* lttK'j 7>vib 
f_ufr/$i om&utzm-SLxt&siLtzz tun- 
it. mmme tmmzLx^* isMimnmfcmft&ft 

[oii3] <ni&mi i> ^m-kftiz. Me is \® 

t. Aignt8^3 saaasts sss^jt LTTKu^^'tb 

f-'Jf>J 1 O fiSSP££;1£L THIS LfcCi: feW 



[0 114] (HMEC1J1 2> ft«;S^M«!:LT. Mg 2 

s i(Dftt>yics i 2N20$ffliNfcctfeini*. mmm 

[0115] <it«0iJ2> ft&^SWlcT-tz^ui/:^ 
v^*a»*t*» Mg2S i t»3fc£5 5fiaBB±:, Ait 
Hi&£3 5«aS5t, «S»SiJi: LTtK'J ^-vlbf-'jT 

omm^ti'M^LxmrnLtz^taimt. mm 
met mmz lx^-< ^mtwnM&nxiZftm Ltz, 
[oii6] ^(D&^izLxmbtitz&nmz-ttL 
x . ±*£ LtzTim t mmnnmz p 

[0 117] 6 ~HJS0IJ 1 2Ri;it«^j2(7)mjt!J 

iz-o^xofonnmmftmamfc&mz & 2 i-^-Tc 

[0 1 18] 

[i2] 







11M *;wg© 


loo-fr-f ^/umco 






St®Sa (mAh) 


®mm&* (%) 


l&ffiG*] 6 


0. 4 


7. 4 


8 5.5 




0. 5 


11.5 


9 0.2 1 


mmma 


1 


13.9 


9 3.4 


mmm 


8 


12. 5 


93. 7 


mmio 


1 0 


12.0 


9 0.4 


sustain 


1 1 


10.8 


86. 0 


mmmz 


0. 5 (Si2N20) 


1 1 


92. 7 




0 


6. 0 


70. 0 



[0119] m2frt>m*frti:£oiz, jms&icjf* 
[ca-TK^^^^AQLfcSffiGije-njteffiji 1© 

ajft-e i±, * — 7t? > 7 ^ iSflD L o fcit8H$>J 1 

romjfeicit-ir^-r+Ltscffi^a&i/i oo^^^« 

[O120] L^U 7 y^SsSaa^O. 

4sa%t?&-5siife0ij6O)Sjfer*ii. ^tt^jss-r-stt 

«^a*t#*A<^£;hTO£<hl*a*£:l''o C*ll*. * 
-#:/?5v*«>aj&<d>*t»&* ftSaftaaBKIftK 

[0 12 1] TK^^^ V^CD^JloaAM 1i 

a%-c^^njsc"ji 1 totter- 1*. ttm^«$t^*, *o 

-tf^y^vto&tf&^tzlsb. §kmr£®}no)&&t%lz 
It 1i -tK> r}=j «v * 1 jfiPSS L TSmit A<5f« $ *i -5 A<s 



® *tt £ -r -s a) t< m l < & o r 1 » < » t * *. * *t 

[01 22] -h-^zf=yv<?(T>mimm.^n.m^ 
®mmo>±mz*iLxo. 511%^!, 1 osa%ja 
T(Di&mtLtznmm7~nmmi o<d*^t-i*. *jiei 
scubas 1*1 00^ ^ju^toffltm^aft^fl)^ 
^ -5 c t A<-e # x i^-s . 

[0 12 3] Lfci'oT, *— 7\£>7=7v?(»m$:. 
ffiJS^MIlcO^lc^LTO. 5Sa%Jil±. 1 Oil 

^laTroiittscti?. l^c^stm§a^^^«^Lo•D 

%mWV-'('7)\,&&.&ft±-?Z>^ttfX"£Z>* 
[0 12 4] SU60I11 2<DiiSmA^. Mg2S i 

■oi^xi,. *mm<D®>mtmt>*i$>z ttft>t>*z>. 

[0 1 2 5] 

mjutij-tfisy^vtz-smzitzztx-. as^o 

mW^&'£'£[zW*tft.-?Z>t ttlc. 'J^-t»Ato k— ? 
lift K-^lc#5ftS<D«:«SE<b^Ull7lfcft1i$3|3K-r-S 

[0 1 2 6] -f- Lt, *^BJT-I4. ±IB<D<fe5^aS^ 

mi^^tx-s ? )\stt&{zm*itzit*mMnn7& : £ 
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